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Project Goals:  We have developed a novel method to kill biowarfare bacteria 
(particularly B. anthracis) safely and quickly.  This method exploits the rapid yet specific 
activity of bacteriophage lytic enzymes to destroy these bacteria on contact. During the 
course of this grant we planned to develop enzymes that control B. anthracis.  In 
preliminary experiments in vitro, 10 micrograms of PlyG lysin from the gamma-phage 
could reduce the viability of 107 bacilli by >6-logs in minutes.  In vivo, we were able to 
save the lives of animals infected intravenously with the Ames strain of anthrax.  Our 
goal was to identify a number of enzymes from a variety of phage to control B. 
anthracis.   
 
Final Report:  During the tenure of this grant we were successful in identifying several 
phage enzymes specific for B. anthracis.  These enzymes were cloned from the gamma 
phage (PlyG) and from lysogenic phage found in the B. anthracis genome (PlyPH).  In 
animal model experiments, we were able to Infect mice intravenously (iv) with the Ames 
strain of anthrax and using a single PlyG enzyme dose, save the lives of 70%-90% of 
the animals whereas 100% of control animals died.  Pharmacokenetic experiments 
revealed that the half-life of these enzymes was about 20 minutes, necessitating the 
delivery of the enzyme by constant iv infusion to attain maximum effects. 
 
In the presence of a germinating solution, spores will germinate within a minute after 
exposure.  We discovered that in the presence of germinant and lysin, the spore viability 
could be reduced by >3 logs within 20 minutes.  During these studies, we identified a 
lysin (PlyPH) from a lysogen in the B. anthracis genome which retained its lytic activity 
from pH 4.0 – 8.5.  This enzyme has the broadest pH activity range of all reported 
lysins.  We believe that this characteristic and the fact that this enzyme is stable at 60C 
will be beneficial for its use as a decon enzyme, to remove both spores and vegetative 
bacilli from the environment and military vehicles. 
 
During the course of this work, we have isolated a number of additional phage that have 
activity against B. anthracis.  One of these phage stands out in that we have found that 
it is more specific for B. anthracis than the gamma-phage since it will not recognize the 
occasional B. cereus strain yielding a false positive reaction.  This phage is a 
podoviridae, which is a rare tail-less membrane-containing phage.  Because of its high 
specificity, we believe that this phage may replace the gamma phage a one of the 
diagnostic tools to identify B. antheracis. 
 



 2

We also discovered that when B. anthracis becomes lysogenized by its normal phage, 
that genes that are normally silent are expressed.  These genes include, coat proteins, 
hemolysins, exosporium proteins, lipases and a large number of genes found in the 
PLCR regulon.  The expression of these genes we believe will allow B. anthracis to 
survive in a vegetative state in the soil more successfully that without.  This finding has 
opened the door to a new pathway for B. anthracis that was previously missed. 
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